I must thank ycu for inviting mc to be one of your guests of honour and to speak to you on the development of heart surgery in children. This is a big task but one of special interest to me because I have been fortunate in having watched much of this development and even participated in some small part.
I start with a story. In 1930 I had the privilege of spending a year in St. Louis with Dr. Evarts Graham as a Rockefeller Research Fellow. Pulmonary surgery was about to unfold and heart surgery was almost non-existent and entirely non-existent in children. Professor Graham, who as you know was a great surgical pioneer, was interested in the possibilities of heart surgery and had begun some work on the surgical relief of mitral stenosis. He told me that in the early 1920's he became convinced that it was desirable and feasible to close the persistent ductus arteriosus. He therefore approached the professor of paediatrics at the St. Louis Children's Hospital, explained his thoughts and plans, and asked if a patient could be sent to him with a view to operation. The paediatric professor without further comment sent along a man aged 53 years.
I have no doubt that he thought this was a clever act, powerful enough to stop once and for all this imaginative but troublesome surgeon. It was, of course, a cruel and stupid thing to do and, as Graham said, delayed the advent of cardiovascular surgery in children for some 15 years until Robert Gross, encouraged and stimulated by a physician wiser than the professor at St. Louis, achieved the first successful closure of a ductus and ushered in the cardiovascular surgery of childhood. This great paediatric surgeon, in addition to making many other contributions, shared also the establishment of the surgery of aortic coarctation.
While I was in St. Louis the leading thoracic surgical problems lay in connexion with lung surgery and especially with lung resection, both in children and in adults. The development of heart surgery was scarcely possible before familiarity with intrathoracic techniques had been established, including that of the parallel disciplines of anaesthesia, blood We have, in connexion with pulmonary valvotomy, the problem of coincident secondary infundibular stenosis due to hypertrophic muscular changes. Most of you are familiar with this but some may not be, and I must explain briefly that even after an open valvotomy in which there can be no doubt about the complete relief of the valve stenosis the pressure in the right ventricle may still be as high as before, or even higher. The explanation lies in the fact that as soon as the ventricle is decompressed by the valvotomy the grossly hypertrophied walls of the infundibulum approximate during systole and constitute another obstruction. This obstruction can be relieved by resection of the infundibulum and the right ventricular hypertension may be immediately converted. In case you think the problem is thus easily solved I will show you examples in which this is not so; in fact the hypertension may be made worse. Nature in time can correct this state over the course of one to two years, and with the spontaneous regression of the right ventricular hypertrophy the pressure in the right ventricle returns to normal.
In spite of this observation that a natural cure can occur, it is still dogmatically stated that if hypertension is present after valvotomy, infundibular resection is obligatory. I warn you against accepting this advice and practice without deeper study of the facts. I specially warn you of this in young children who, of course, are your chief concern.
In children the muscular hypertrophy in response to valve obstruction may be florid and excessive and this is especially significant when one considers the absolute smallness of the right ventricular cavity and how it may be much more severely obstructed than in an adult. It important part in many other diseases, namely general retardation of growth and the development of severe thoracic skeletal deformities. I notice a paper is in fact being presented at this congress on the physical development of children with congenital heart disease, and I need only emphasize this important consideration and how the years that the locusts have eaten can never be regained, as the skeletal deformity or retardation of growth cannot be fully corrected.
A straightforward atrial septal defect of secundum type should present no problem in a child. Various techniques can be used to expose the lesion; conventional hypothermia, total body perfusion with a standard pump oxygenator or the disposable oxygenator primed with 5% dextrose as popularized particularly by Denton Cooley. This latter technique has certain advantages for a short procedure in children, including easing the demand on the supply of blood, now so important with open-heart surgery. Much more caution is necessary in an atrial septal defect of primum type; the technical difficulties in these can be very great and the mortality and morbidity can be high. It is often wiser to delay operation in children.
Uncomplicated ventricular septal defect is also a relatively straightforward procedure and my policy is to recommend routine closure even when the lesion is a small one, though usually not before the age of 5 to 7 years.
When the defect is large or when it is complicated by a rise in pulmonary arterial resistance, the risk and problems of operation increase. I can only SIR RUSSELL BROCK refer to the problems of heart block; the best treatment is avoidance, and the technique of closure must be directed to this. If heart block occurs, it must always be controlled either temporarily or permanently by a pacemaker. It is no good hoping for the best and doing nothing or relying upon medical means.
The problems of raised pulmonary artery resistance are also difficult and complex. We know that this is often present in infants, and operation below the age of 2 years is followed by a very high mortality. Temporizing is necessary; perhaps in newborn babies with a palliative procedure, such as banding the pulmonary artery. I am convinced that the changes in the lung vessels in children are not permanent and certainly are not progressive. I have observed regression over the years and feel that it is wrong to operate on an infant simply because of fear that the pulmonary resistance will worsen or will become permanently raised. Many infants and young children have lost their lives because of too early operation.
Congenital mitral stenosis and regurgitation are serious lesions. My experience with the former has been particularly disappointing and even with an open operation it is difficult or impossible to correct the severely mal-developed valve.
The present results of operation for congenital aortic valve stenosis are good and the mortality is low. In the early days, especially when hurried operations were done under hypothermia, serious regurgitation was often inflicted. Experience has shown the need for great care in cutting the valve, and that serious complication is now less common. I feel, however, that the long-term results of aortic valvotomy for congenital stenosis in children will be disappointing and certainly so with a bicuspid valve. Calcification and recurrence of stenosis seem inevitable and the same must occur when the valve cusps contain large myxomatous nodules. In many such cases valve excision and replacement will be needed later in life, and a guarded prognosis must be given.
I have already made a brief reference to Fallot's tetralogy and the place for palliative operations. I now turn to its radical cure or so-called total correction.
The most difficult common congenital heart lesion we have to deal with is transposition of the great vessels, and the second most difficult is Fallot's tetralogy. I emphasize that Fallot's tetralogy is always a serious lesion; even when the clinical state is not severe the actual cardiac lesion is always severe. All treatment and management must be based on this fact.
I am against performing a total corrective operation in young children below the age of 7 years. I am aware that success is possible in younger children but the mortality is so much higher that it is not wise to expose the child to the extra risk. The younger the child the more does this apply. Total correction of Fallot's tetralogy is a severe physical strain for a child to undergo and many are just not strong enough nor have sufficient reserve to tolerate it. A preliminary operation such as an anastomosis or an outflow tract operation is desirable to carry the child along until he is older and stronger. I have great reservations about the use of an outflow patch and particularly one that extends across the pulmonary valve into the pulmonary trunk, thus causing severe pulmonary regurgitation. It is disturbing, even distressing, to read reports of outflow patches being used in some two-thirds of patients submitted to 'total correction'. This is not total correction because the heart is still far from normal. If the outflow tract is too small to carry the correct amount of blood, it is better to give Nature a chance to enlarge it by doing a preliminary relief of outflow tract obstruction rather than rushing things by artificially enlarging the outflow by sewing in a gusset. The years ahead are likely to disclose disappointments after this so-called total correction.
Conclusioiis
I have barely touched on the problems of heart surgery in children, but I wish to refer to some of the problems of organization which have appeared now that success has been achieved and now that paediatric surgery has come so much into its own as a specialty.
Everyone must surely accept that the problems of operating on and caring for newly born and young infants demand the organization, resources, and skills of special paediatric units. I need not, before this audience, enlarge upon the requirements of special knowledge, of nursing skills, and of special equipment and ward design and organization. The surgeon who wishes to undertake these difficult and anxious cardiac operations in very young patients must either be a paediatric surgeon who has chosen cardiovascular surgery as an extra specialty within his specialty or a cardiac surgeon who elects to make a special study of these infant problems and works closely with a paediatric colleague in a properly organized unit or hospital. Without this I can see little prospect of good work being achieved.
In older children this need is not so urgent. Older children of course derive great benefit from being in a special paediatric environment, but the operating and after-care do not demand the same highly specialized paediatric knowledge and experience as in the case of
